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Scytovirin (SVN) is a carbohydrate binding protein
that binds to a specific tetramannose moiety. This
mannose moiety is found on the surface
glycoproteins of several viruses, giving SVN antiviral properties. The structure of SVN has been
determined through crystallography and NMR, and
the structures are different, notably a change in
disulfide bonding. This project tests the positions of
the disulfides predicted by the two structures.
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Figure 2: SDS-PAGE analysis of products
of CNBr cleavage of Lysozyme. Top:
SDS-PAGE gel indicating that disulfide
bonds are only affected in presence of
reducing agent, BME. Lane 1, MW marker
(kDa). Lanes 2-5, cleavage reaction with
controls in presence of 1% SDS, lanes 68, reaction with controls in presence of 6M
GuHCl. Bottom: Lysozyme sequence
with disulfide bonds indicated. Fragments
expected after CNBr cleavage marked in
colors. Arrows indicate corresponding
bands on the gel.
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Figure 1: The sequence of Scytovirin showing the two
different proposals of disulfide structures. NMR disulfides in
green, crystallography in black. Left disulfide is common.
Arrow points to D75.

Concept
The concept of this project is to use cyanogen
bromide (CNBr) to cleave a mutant of SVN that
incorporates a methionine at position 75. Due to its
position, the D75M mutant allows for distinction of
disulfide bonding. The product will then be
cleavable by CNBr and analyzed by SDS-PAGE
under reducing and non-reducing conditions.
Lysozyme will be used as a control.

Figure 3: A. Recombinant expression of SVN D75M
thioredoxin fusion in E. coli: (-) uninduced, (+) 4hr
expression. Arrow indicates the expressed protein. B.
time course of SVN D75M CNBr cleavage: * band of
uncleaved protein, ** larger cleaved fragment. The band
of shorter 19 amino acid fragment was not detected on
the gel. C. CNBr cleaved SVN D75M and uncleaved
control in the absence and presence of BME that reduces
disulfide bonds. D. 2D intensity profiles of bands in B.
Over time, the intensity of band corresponding to cleaved
product (**) increases and uncleaved protein (*)
decreases.
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The entire concept and procedure was established
with lysozyme, as can be seen in the top of Fig. 2.
The cleaved sample loaded onto the gel in reducing
and non-reducing conditions yielded bands
appropriate for the known primary structure and
disulfide bonding of Lysozyme.
The cleavage of SVN was not as straight forward as
for lysozyme. A much longer time course for
cleavage was required, but Fig. 3B indicates a shift
from cleaved to uncleaved over time. Fig. 3C shows
that cleaved SVN D75M remains attached under
non-reducing conditions. A gel lane analysis of Fig.
3B is shown in Fig. 3D to help visualize the shift to
cleavage products.

Conclusion
CNBr cleavage is an effective, specific technique
that has allowed for the cleavage of both lysozyme
and SVN. Denaturation is required for the cleavage
of both proteins.
Like Lysozyme, disulfides appear to connect the
fragments of SVN, suggesting that a disulfide
crosses the 75th residue. The single visible cleaved
band of SVN is sufficient to determine the disulfide
structure, but visualization of the fragments of both
bands is preferred.

Future Work
•Experiment with silver stain and other gel types to
visualize the small fragment of SVN

Method
The reaction mixture for CNBr cleavage was 0.5 M
HCl, ~0.5 mg/mL of protein, and CNBr (100x molar
ratio to Methionine residues). When denaturation
was required, the solution included either 6 M
guanidine hydrochloride (GuHCl) or 1% SDS. The
reaction was stored in the dark and was typically
run for more than 16 hours. Reactions containing
GuHCl were precipitated with ethanol. The products
were then analyzed using a 15% acrylamide gel
and analyzed with either coomassie blue or silver
stain.

Results

•Crystalize isotopically labeled SVN, dissolve, and
collect HSQC data to compare solution and crystal
structures
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